In order to simplify the synthesis of (5R)-Tg-containing oligonucleotides, a building block in which the base hydroxyl functions were protected with an acetyl group (5) was prepared, as shown in Figure S2 . Such a compound was prepared previously (Ref. 17). In the reported method, however, the 4,4'-dimethoxytrityl group was used for protection of the 5'-and 3'-hydroxyl functions, and their removal and the re-protection of the 5'-OH with the same group were required after the formation and protection of Tg. Therefore, we synthesized this building block via 3'-tert-butyldimethylsilyl-protected intermediates, as described below. The osmium oxidation yielded two products in a ratio of 7.6:1, as determined by 1 H NMR spectroscopy, and the stereochemistry at the base moiety of the major product was determined to be (5R,6S), from the results of NOESY experiments, in which the NOE between H6 and H2' of the major product was weaker than that observed for the minor product. This building block was used to synthesize the phosphorothioate-containing oligonucleotides listed in Table   3 . In this case, the deprotection step using triethylamine trihydrofluoride was omitted, because the acetyl group was removed by the ammonia treatment.
1 H NMR spectroscopy, and the stereochemistry at the base moiety of the major product was determined to be (5R,6S), from the results of NOESY experiments, in which the NOE between H6 and H2' of the major product was weaker than that observed for the minor product. This building block was used to synthesize the phosphorothioate-containing oligonucleotides listed in Table   3 . In this case, the deprotection step using triethylamine trihydrofluoride was omitted, because the acetyl group was removed by the ammonia treatment.
5'-O-(4,4'-Dimethoxytrityl)-3'-O-tert-butyldimethylsilyl-(5R,6S)-5,6-dihydro-5,6-dihydroxythymidine (2)
A solution of 5'-O-(4,4'-dimethoxytrityl)-3'-O-tert-butyldimethylsilylthymidine (1, 0.26 g, 0.39 mmol) and osmium tetroxide (0.10 g, 0.39 mmol) in pyridine (1.5 ml) was stirred at room temperature for 2 h. To this solution, sodium hydrogen sulfite (0.40 g) dissolved in a mixture of water (3 ml) and pyridine (2 ml) was added, and this mixture was stirred for 2 h.
The product was extracted with chloroform (30 ml), and the organic layer was dried with Na 2 SO 4 . After evaporation, the pyridine was removed by coevaporation with toluene, and the residue was chromatographed on silica gel. The major product was eluted with 0.5% 
5'-O-(4,4'-Dimethoxytrityl)-3'-O-tert-butyldimethylsilyl-(5R,6S)-5,6-dihydro-5,6-diacetoxythymidine (3)
30 mmol), 4-dimethylaminopyridine (6.9 mg, 56 mol), and acetic anhydride (0.35 ml, 3.6 mmol) in pyridine (2 ml) was stirred at room temperature for 15 h. After concentration of this mixture in vacuo, the residue was dissolved in chloroform (40 ml) and was washed with saturated aqueous NaHCO 3 . The organic layer was dried with Na 2 SO 4 , and after evaporation and coevaporation with toluene, the residue was chromatographed on silica gel, using 10% hexane in chloroform as an eluent. triethylamine trihydrofluoride (0.27 ml, 1.65 mmol) was added. After 24 h, this mixture was diluted with chloroform (40 ml) and was washed with saturated aqueous NaHCO 3 . The organic layer was dried with Na 2 SO 4 , and after evaporation, the residue was chromatographed on silica gel. The product was eluted with 2% methanol in chloroform and was obtained as a and (2-cyanoethyl)-N,N-diisopropylchlorophosphoramidite (118 l, 500 mol) were added.
This mixture was stirred for 30 min, diluted with ethyl acetate, and washed with 2% NaHCO 3 and water. The organic layer was dried with Na 2 SO 4 , and after evaporation, the residue was chromatographed on silica gel with a step gradient of ethyl acetate in hexane containing 0.1% pyridine. The product was eluted with 25% ethyl acetate, and after evaporation, the pyridine was removed by coevaporation with acetonitrile. Yield: 149 mg (173 mol, 69% The red bands seen at the bottom of all lanes are bromophenol blue. The differences in the electrophoretic mobility between the fluorescein-and Cy3-bearing oligonucleotides and those between the enzyme reaction products and the markers were caused by the opposite charges on these fluorophores, which are shown in Figure S1A , and the , -unsaturated aldehyde with a phosphodiester linkage at the 3' end of the products, respectively. 
